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We, William Eobert Cross, of 10, 
Avenue House, Henry Street, St, John's 
Wood, London, N.W. 8, British Subject, 
and Albebt Edwaed Hat, a British 
Subject, of Oak Lodge, Nathan Road, 
Aorth Wembley, in the County of 
Middlesex, do hereby declare the nature 
of this invention to be as follows: 

An engine in which the main parts may 
be described as Stators and Rotors. 
Rotors revolve inside ' Stators. Both 
bodies have smooth surfaces in close 
juxtaposition to one another, but pre- 
vented from binding or gripping by a 
film of lubricating medium, which film 
serves not only to conduce to free move- 
ment of rotors within stators, but also to 
preserve gas or steam-tight joints between 
such rotors and stators. Cylinders are 
carried on or within the rotors, and 
cylinder-heads are fixed on the stators. 
Cylinders ^ and cylinder-heads may be 
arranged in any desired manner so as to 
obtain at least two power strokes from 
each cylinder in every revolution of the 
rotors, as later described herein. 

In this invention, a successful en- 
deavour has been made to reduce moving 
and reciprocating parts to a low num- 

.,>. ^ n< * *° obtain a maximum of power, 
utilising a minimum of weight, by in- 
creasing the number, of p\)wer strokes per 
revolution of the driving shaft. A 
four-cylinder internal combustion engine 
of the nature described herein will give 
eight or more power strokes per revolu- 
tion. The principle of this engine may 
be applied to steam-driven, and Diesel or 
Semi-Diesel motors. When the exhaust 
gases or steam are fed to low-pressure 
cylinders, as later described, then the 
number of power strokes per revolution 
will be further increased. 

For the purpose of ensuring a clear 
understanding of the principle of this 
invention, the description which follows 
assumes the use of the said principle in 
an internal combustion engine wherein 
power is generated by the explosion of 
compressed gaseous mixtures by a suit- 
ably-timed sequence of electric sparks. 

A rotor, A. (which may be of solid 
material, or built up of castings, in wheel 
\Pncell-] 



form), is secured at its boss, B, by a key, 
C, to the main driving shaft, D, as shown 
in Figure 1 of the accompanying draw- 
ings. The rotor, A, is machined to a 
polished surface at its periphery, E, so 
as to make, when suitably lubricated, 
(and, if necessary, fitted with gas-tight 
rings, such as, but not necessarily in the 
precise form shown at, r, in Figure 2), a 
gas-tight clearance from a polished and 
lubricated surface, F, on the inside of a 
stator, G. Stator, G, can be bolted to its 
bed by means of suitable brackets such as, 
Hy in Figure 1. Cylinders, J, may be 
bored in, or affixed to, Rotor, A. These 
cylinders may be one, two, or more per 
rotor, A, and spaced at any required suit- 
able distance from one another around the 
periphery, E. The placement of cylin- 
ders, J, and the like, may be at any 
angle found most suitable or efficient, and 
cylinder walls between X and rotor-face, 
E, (Figure 1) need not necessarily be 
straight, but may be shaped as found 
necessary. ^ As shown in Figure 1 of the 
accompanying drawings, taking the base- 
line drawn through centres of exhaust 
ports, K, K, the angle of cylinders, J, J, 
relative to K, K, is 45 degrees. The dis- 
tance between cylinder-heads, Y, T, and 
exhaust ports. K, K, may also be any one 
found most suitable, but as shown, with 
lines drawn through centres of K, K, and 
V, ?/, the angle is 90 degrees. 

The principle of the engine may now 
be described as follows : (bearing in mind 
the contents of the fourth paragraph 
aforegoing), ■ # ' 

A charge of atomised gas is sucked 
through Induction Pipe, L, (Figure 2) bv 
a double-acting, or other suitable, piston, 
M, working within a cylinder, N, affixed 
to the stator, G, (fig. 3). The cylinder. 
JN, may be fixed centrally or otherwise 
between rotors, A, and Al, on the stator, 
G\ (Fig. 2) so as to serve two cylinder- 
heads, T, Yl. through short induction 
pipes, V, and Yl. 

The gas sucked into N. by M, through 
Ja via an automatically or mechanicaflv 
operated inlet valve, 0, (Figure 3) (auto- 
matic or mechanically operated outlet 
valve, P, meantime being shut), is, one 
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* quarter «f a. revolution of the rotor, A or 
' Al, later, compressed by. the return, stroke 
of H, and forced through- valve, P : , to 
cylinder-head, Yl, (shown in -Figure 2)... 
5 At the niomeiu of end of travel' of' SE; 
the valve, P, shuts, and ' cylinder-head, 
Yl, is full of compressed and explosive 
mixture. At this same moment a spark 
is caused at the sparking points of '-spark- 

10 ing-plug, Q, and the resultant explosion 
drives the piston, E in Fig. 1, (which 
may be ntted with piston-rings, #V), and 
piston guide rod, S, up against compres- 
sion; spring, T, which is anchored at its 

15- base to cylinder coyer-plate;, U, affixed 
to cylinder, J," as shown in Figure 1. 
Cylinders, J ,, and the like, may be con- 
structed, to have cooling fins such as, Z, 
to prevent undue, heating). The cover- 

20 plates, TJ~ have a hole, W, through which 
guide-rod, S, can travel. The direct 
push of piston R, caused by the explo- 
sion, is transmitted to the rotor, A, by 
the spring, T, (which may, under certain 

2*t circumstances, be dispensed with and 
substituted by any practicable means — 
such as air-compression, — whereby -the 
sudden drive, of the piston, may be 
partially relieved, although it is obvious 

30 that any substitute for the spring, T, 
must -efficiently transmit the power gener- 
ated bv the moving piston, R, without 
loss) to the rotor, A, which is caused to 
revolve in the direction of the line of 

35* drive of R« 

Meanwhile- other cylinder-heads, fir- 
ing at the same time, ere going through 
a similar cycle of operations, and the 
power derived is additive. A fraction of 

40:: a revolution.. later, (which may con- 
veniently be one quarter revolution), of 
the rotor, A, the expanded gas is expelled 
through an. exhaust port, K, by the piston, 
R, which, is forced back to its natural 

^Ebposition- of -.rest, by the spring, T. The 
piston, R, on returning to its normal 
position, of reat r comes* against a suitable 
stop, X, which .may be padded on th& 
face nearest to ~R y with .shock-absorbing 

^Otimaterial. See Figure 1. .The gas ex- 
pelled through port; K, is led either to the 
atmosphere or to -low-pressure cylinders, 
(as in Figure 4, for example); where its 
pressure may be . further utilised to add 

55 -to generated power-.-/ A:*. fraction of a re- 
. volution later,, (which marp conveniently 
be one quarter of « a revolution, as shown 
in Figure 1)., the., rotor, A, has reached 
.. such -a position .that, the -aforementioned 

60 cylinder, J, is in position" to receive 
another, exploded charge., of -gas, and so 
the -cycle . of operations-: is continued, so 
that everj rotor-cylinder -can deliver at 
leas tr two power, strokes per revolution of 

65 A. 



All cylinder-heads, Y, Yl, and the.like, 
may, if .necessary, be in line, .with one- 
another, along the whole length, of the 
engine, .and the cylinders, J a J 1, and the 
Tike,' (in rotors A, Al and the like}, may 70: 
ba staggered- at various angles relative to 
one another. With such an arrange- 
ment, and with explosions of gas timed 
to take place at desired moments, an 
even torque with very little vibration is 75 
.obtained. For example, an eight-rotor 
engine of this type, having, for example, 
two. cylinders in each rotor, (that is to say 
sixteen, cylinders in all), will give thirty- 
two, power strokes, in each- revolution of go 
the. main .shaft,. D, without taking into 
consideration, the fact that additional 
power strokes can be obtained if the ex- 
haust, gases are utilised in low-pressure 
cylinders as heretofore mentioned, and 85 
shown in Figure A of the accompanying 
drawings. In such a multi-cylinder en- 
gine, the rotor, A, may quite con-; 
vientiy be constructed as one mass, if 
necessary, and not as several individual 90 
rotors, keyed to the main shaft, D, at each 
end. . 

It is: arranged that the main shaft, D, 
shall drive the auxiliary shafts, Dl and 
D2, through a two-to-one chain and /or 95 
gear and shaft drive, so that Dl and D2 
shall revolve at twice the speed of D. 
(See cho, dial, and <ft<>2, in Figure 2). 
The shafts Dl and D2, secured to the 
stator, G, by suitable brackets, such as, e } *P0 
shall drive all auxiliary parts of the en- 
gine, such as electrical generators, elec- 
trical spark-timing gear, machinery 
necessary for suction and compression of 
explosive charges of gas^ mechanical 105 
parts for control of valves, and the like. 

Suction and compression may be con- 
veniently obtained by a double-acting; 
piston, M, (contained within a cylinder, 
N, connected by a piston-rod, pr, HO 
through a connecting-rod, cr, to a crank- 
shaft, Cs, which is mechanically con- 
nected to Dl (or D2) so as to produce one 
complete backward and forward stroke of 
the piston, M, for every half -revolution 115 
of the rotor, A, as shown in Figure 3. 
The piston, M, shall, at the same time as 
it is sucking ta charge of explosive gas 
through the valve, 0, (valve, P, being- 
shut at this time), compress a previously- 120 
sucked charge of gas on the other side of. 
M, and expel the compressed mixture 
through valve, T?p, to cylinder-head, Y. 
At the end of this stroke, .M moves back, 
sucking a charge of gas through valve, 125 
Oo, (the valve, IPp, now being shut), and 
in the same-- operation- the -charge of -gas- 
previously sucked through valve, 0, is 
now being compressed and expelled 
through valve, P, to cylinder-head, Yl. P*® 
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. v la' 1 tins maimer* it is practicable to 
utilise one suction-compression chamber 
for euck adjacent pair of cylinder-heads 
on tii'e stator, Gr, and such suction-coni- 
g pression chambers may be arranged on 
either side of the stator, G, at any. re- 
* quired distance from one another. . (The ■< 
&aid distance, as sliown in Figure 2. of 
rhe accompanying drawings, is 180 de- 
iO grees). The angle of drive of piston, IE, 
may be, if found necessary to reduce the 
space occupied by the complete engine, 
altered so as to make an angle, with the 
line, K, K, and not be parallel to E, K, 
^5 as. shown in Figure 4. 

Lubrication of all moving parts is 
easily effected by normal' methods. 

The engine can be constructed to run in 
either direction. Fitting the cylinders, 
20 Jj to rotors, A, Al and the like, at an 
angle of dti degrees to that shown in 
Figure 1 will result in the driving shaft, 
D, revolving in the reverse direction to 
that indicated in Figure 1. 

An engine constructed on these lines 
may have one or more motors, and one or 
more stators. Each stator may have one 
or more cylinder-heads affixed thereto. 
Each rotor may have one or more cylin- 
ders earned thereon or therein. Each 
stator may have one oi more exhaust 
ports. Each complete engine may utilise 
the exhaust gases or steam to add to power 
generated, as previously stated, and illus- 
35 crated in Figure 4. A pair or more en- 
gines, substantially as described, may he 
mounted in line with one another/ and 
. coupled to a common driving shaft, or 
mounted in the same plane, hut parallel 
40 to one another and so coupled together 
by suitable gearing as to drive one com- 
mon shaft.- When mounted parallel to 
one another, the directions of rotation of 
individual engines may be opposite to 
45 one another so as to reduce vibration to 
a minimum. 

In view of the fact that rotors/ A, and 
the like, may be built up in the form of 
open wheels, this type of engine offers 
50 very excellent means of cooling all parts 
such «as cylinders, J, pistons. It, and the 
like; by virtue of' the fact that the said 
parts themselves are cutting the atmo- 
sphere^ (when the engine is operating), 
55 at sufficient speed to induce an intense 
draught of air. This automatic cooling 
may be controlled or supplemented, as 
aesired, hy such means as fans, and thb 
like, 

A suggested method of utilising ex- 
haust gases t or steam in an ..engine employ- 
ing the principles described in the afore- 
going is shown in Figure 4 o£theaccom- 
pairying drawings. ; As .previouslv made 
clear, when the engine is functioning, ex- 



60 



naust; gas or steam is expelled through ex- 
haust ports, K, and K, (as in Figure 1), 
at. pre-arranged times. With an engine 
aUbdiantialiy as shown in Figure i, how- 
ever, the exhaiut will be made through 
both ports simultaneously. If we have 
another pair o£ exhaust ports in line with 
the aforesaid ports, £, K, but affixed on 
trie stator opposite the lotor, Al,. . (in 
Figure 2), then iue exhaust from ports, Iv, 
aiid K, opposite rotor, Al,. will take 
place when A, and .Al, have moved 
through one quarter of a revolution from 
the point where the exhaust gases or 
steam were taken from cylinders in rotor, 
A. 

If a rotor, AX, as shown in Figure 4, 
be made somewhat similar in construction 
to rotors, A, and Al, (as previously 
described), and mounted on the main 
driving shaft, D, and so caused to .re- 
volve inside a stator, G;v, (as in Figure 
4 of the accompanyirg drawings), it is 
possible to affix four cylinders of some- 
what similar construction to J, as afore- 
going, to such rotor, AX. Stator, Gtx, 
may be fitted with two cylinder-heads, or 
apertures, IvK f each connected to a dual 
low-pressure feed pipe, Zp, XP, and ZP1, 
XP1, as shown in Figure 4. Stator, 
Gbc, may have two exhaust ports, K#, 

If now we take the exhaust gases or 
steain from opposite cylinders, J, in rotor, 
A, via exhaust ports, K, and K, to cylin- 
derheads, AX via pipes, Zp and Zpl, the 
forces applied to the faces of pistons, R, 
in cylinders, Jxl, and J#3, will contri- 
bute to the movement of the main shaft, 
One quarter of a revolution later, the 
greatly expanded, gas or steam in the two 
cylinders, J xl and JaS will be finally ex- 
pelled, by normal action of the pistons, 
R, through exhaust ports, Kp, Kp, to 
the atmosphere or, via a form of silencer 
(if it is considered necessary), to the 
atmosphere. It is, however, provided, 
that, if development of this invention 
leads to even higher efficiency than is 
at present anticipated and it is found to 
be_ economical and practicable to further 
xitilise low pressure gases or steam after 
expulsion from such cylinders, J>1 and 
Jj?3, such low pressure gases or steam 
may be again utilised in further low 
pressure cylinders prior to final expul- 
sion from the engine. 

At the same, moment of expulsion of 
gases or steam .from Jxl and J>3 in Fig. 
4, exhaust prases -or steam taken from 
opposite cylinders in the rotor, Al, in 
Figure 2, .are led. through their exhaust 
ports, K and K, to the low . pressure .feed 
pipes XP.and.XPl, (shown in: Ficnire 4) - * 
to cylinder-heads or apertures, kX, and &® 
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so to cylinders, Jx4 and Jx2, which, are 
nearly, or exactly, in line with hH and 
hXj where the. pressure exerted on 
pistons, R, in these appropriate cylinders 
5 is again utilised to contribute to the 
energy developed by the engine as a 
whole. One quarter of a revolution later, 
J#4 and Jx2 will exhaust their contents 
of gas or steam through ports, ~Kp and 

iO Kp, and simultaneously, Jxl and JxS 
will receive another impulse of low pres- 
sure gas or steam, and so the cycle of 
operations is continued. 

Such low pressure cylinders, Jxl and 

15 the like, may be constructed similarly to 
high pressure or primary cylinders, J, 
and the like, as previously described, and 
the rotors, AX and the like may 
approximate in form and design, rotors, 

20 A, Al and the like. The stators, Qtx, 
and the like, may be affixed to a common 
bed, by brackets such as, H. Similar to 
the statement made in the fifth para- 
graph; aforegoing, the placement of 



cylinders, Jad, J#2, J#3, Jxi, and the 25 
like, may be at any angle found most 
suitable or efficient, and the cylinder 
walls between stops, X, and the rotor- 
face, E, (in Figure 4) need not neces- 
sarily be straight, but may be shaped as 80 
found necessary. To ensure the full 
pressure of the low pressure gases or 
steam being directed to the appropriate 
cylinders via the apertures, hX, it may 
be arranged that valves shall prohibit the 35 
passage of gas from Zp to XP, or from 
Zpl to XP1, and from XP to Zp, or from 
XP1 to Zpl ; obviously such valves shall 
operate at the junctions of the pipes Zp, 
XP and Zpl, XPI. - ^ 4 0 

Lubrication of all moving parts in such 
stators and rotors utilising low pressure 
gases or steam may be effectively obtained 
by normal methods. 

Dated the 28th day of February, 1930- 
WM. R. CROSS, 
A. E. HAT. 



COMPLETE SPECIFICATION. 

Improvements relating to Rotary Engines. 



45 We, William Robert Choss, a British 
Subject, of 1G, Avenue House, Henry 
Street, St. John's Wood, " London, 
jN*.W. 8, and Albeet Edward Hay, a 
British Subject, of Oak Lodge, Nathan 

50 Eoad, North Wembley, in the County of 
Hiddl esex, do hereby declare the nature 
of this invention and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and by 

55 the following statement: — 

This invention relates to improvements 
in rotary engines, and has for its chief 
object to provide an improved and com- 
paratively simple engine of high effi- 

60 ciency. The main parts of the engine 
may conveniently be described as stators 
and rotors since one set of the parts (the 
rotors) revolve inside the other parts (the 
.:stators). Both bodies have smooth con- 

65 tignous surfaces in close juxtaposition to 
one another, and they are prevented from 
binding or gripping one with the other 
by a film of lubricating medium, which 
film, serves not only to allow free move- 

70 ment- of the rotors within the stators, 
but also assists in preserving gas or 
steam-tight joints between such rotors and 
stators. Cylinders are carried on or with- 

„in the rotors, and cylinder-heads are 

: '° fixed on or may be- cast in the stators, the 
arrangement being such that during cer- 
tain intervals-, during the rotation of the 
rotors, the. cylinders, therein -register with 



the cylinder heads in the stators. It is 
at this time that the power impulse is ob^ 80 
tained, as hereinafter described. The 
cylinders and cylinder-heads -may be. 
arranged m any desired manner in the 
rotors and stators respectively so as to 
obtain at least two power strokes from 85 
each cylinder "in every revolution of the 
rotors, as hereinafter . describe d. 

In this invention, a successful en- 
deavour- has been made to reduce moving 
and reciprocating parts to a low number, 90 
and to obtain a high power-weight ratio 
by increasing the number of power strokes 
per revolution of the. driving shaft. A 
four-cylinder internal combustion or like 
engine, of ^ the nature described . herein, 95 
will give eight or more power stroke's per 
revolution. The principle of this engine 
may be applied to steam-driven and 
Diesel or Semi-Diesel motors. When the 
exhaust gases or steam are fed to low- 100 
pressure cylinders, as later described, 
then the number of power strokes per re- 
volution . mil be further increased. 

It has .heretofore been proposed to pro- 
vide a rotary engine comprising a rotor JQ5 
and stator, ihe rotor having cylinders 
within which are arranged cushioned 
pistons, and the stator having cylinder 

heads to which the explosive charge is 

fed under compression, • and it has Been 110 
proposed in this construction of rotary 
.engine to arrange the exhaust ports close 
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to the cylinders heads so that there is in- 
terconnection between the cylinder heads 
and the exhaust ports at certain posi- 
tions of the cylinders, the products of 
5 combustion thereby being free to pass 
through the exhaust ports to a bladed tur- 
bine. 

According to the present invention, the 
rotary engine comprises one or more rotors 

£0 within one or more stators, each of said 
rotors being provided with two or more 
cylinders, each having arranged therein 
a cushioned piston and each of the said 
stators having two or more cylinder heads 
to which the explosive mixture, steam or 
other driving medium is admitted under 
compression and also having a like num- 
ber of exhaust ports alternating with the 
cylinder heads around the periphery of 

2() the stator in such a manner that inter- 
communication between the cylinder 
heads and the exhaust ports is impos- 
sible for any position of the cylinders, 
the arrangement being such that when 

25 the cylinders communicate with the 
cylinder heads, the power impulse is 
given. 

In order that this invention may be 
the more clearly understood and readily 

30 carried into effect, we will proceed to 
describe the same with reference to the 
drawings accompanying our Provisional 
Specification which illustrate the appli- 
cation of the present invention to an in- 

35 ternal combustion engine and in which 
Figure 1 is a vertical section through 
the engine at right angles to the length 
of the main shaft, 
Figure 2 is a horizontal section 

40 through the engine at right angles to 
Figitre 1, and 

Figure 3 is an end view of Figure 2 
showing the arrangements for feeding 
the combustible mixture to the engine. 

45 Figure 4 is a view similar to that 
shown in Figure 1 and illustrating a low 
pressure or secondary rotor or the rotor 
to which the exhaust gases from the high 
pressure or primary rotors are fed. 

50 Referring now more particularly to 
Figures 1 to 3 of the drawings filed with 
the Provisional Specification, the engine 
comprises a rotor A, (which may be solid 
or built up of castings in wheel form) 

55 which is secured *at TEs boss B by a key C 
to the main driving shaft D (see Figure 
1). The rofor and. shaft may, of course, 
be machined from one mass of metal. 
The rotor A is macEined to a polished 

60 surface at its periphery E, so as to make, 
when suitably^ lubricated, (and, if neces- 
sary, fitted with gas-tight rings, such as 
those shown by way of example- at r, in 
Figure 2) a gas-tight clearance from a 

65 polished and lubricated surface F on the 



inside of a stator G which surrounds the 
rotor. The stator G can be bolted to its 
bed by means of suitable brackets BE 
(Figure 1) and cylinders J may be bored 
in, or secured to, the rotor A. Two or 70 
more cylinders may be provided in each 
rotor A, and they may be spaced at any 
required and suitable distance from one 
another around the periphery E. The 
cylinders J may be disposed at any angle 75 
which is found most suitable or efficient, 
and the cylinder walls between X and 
rotor-face E (Figxire 1) need not neces- 
sarily be straight, as shown, but may be 
shaped as found necessary so as to re- go 
dxice waste expansion space to a mini- 
mum and so as more efficiently to direct 
the driving pressure where it can do most 
work. Alternatively, the front faces of 
the pistons R may, if desired, be shaped 35 
in any suitable manner to reduce the 
waste expansion space. They may, for 
example, be so arranged as to be parallel 
to the line EL — EL when the pistons R a*re 
in the position shown in Figure 1. A> 90 
shown in Figure 1, taking the base-line 
drawn through centres of exhaust ports 
K, K, the angle of the cylinders J, J', re- 
lative to the line K, EL, is 45 degrees. 
The distance between cylinder-heads Y, 95 
T, and exhaust ports EL, K, may also be 
any one found most suitable but, as 
shown with lines drawn through centres 
of K, K, and y t y, the angle is 90 degrees, 
or in other, words, the cylinders are placed 100 
diametrically opposite one another in the 
rotor A. Slidably arranged within the 
cylinders J are pistons R, the rods S of 
which pass through the bottom of the 
cylinders, as. shown^ and are surrounded 105 
by compression springs T which bear at 
one end on the bottom of the cylinder and 
at the other end on the underside of the 
piston so as normally ta urge the pistons 
R away from the bottom of the cylinder. 110 
The outward movement of the pistons R 
is, however, limited, by a stop or abut- 
ment X provided in the cylinder. The 
stop or abutment X would, of course, be 
suitably disposed in accordance with the ii5 
shape or form of the piston face to pre- 
vent the latter striking the stator. 

Describing now the operation of the 
engine, according to the present inven- 
tion, a charge of atomised gas is sucked 
through the induction pipe L (Figure 2) 
by a double-acting, or other siiitable 
piston M working within a cylinder N 
affixed to the stator G (Figure 3). The 
cylinder N may be fixed centrally or 
otherwise between the rotors A and Al on 
the stator G (Figure 2) so as to serve two 
cylinder-heads T, Tl through short in- 
duction pipes Y and VI (Figure 2). 

The gas sucked into the cylinder N by 16U 
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the piston M through the induction pipe 
Lj via ah automatically or mechanically 
operated inlet valve 0 (Figure 3), (the 
automatically or mechanically operated 
g outlet valve P meantime being shut) is, 
after the rotor A or -the rotor Al has re- 
volved through one quarter of a revolu- 
tion compressed by tixe retiirn stroke of 
the piston M and forced through the valve 
10 P to cylinder-head YJ (as shown in 
Figure 2). At the moment of end travel 
of il, the valve P shuts, and cylinder- 
head Yl is then full of compressed and 
explosive mixture. The cylinder J then 
^5 registers with the cylinder-head Yl, and 
at this moment a spark is caused at the 
sparking points of sparking-plug Q, the 
resultant ' explosion driving the piston R, 
in Figure 1, (which may be fitted with 
20 piston-rings #V) and piston guide rod S 
up against compression spring T which 
is anchored at its base to the bottom of 
the cylinder or to cylinder cover-plate U 
affixed to cylinder J, as shown in Figure 
25 1. Means may be provided for. advanc- 
ing and retarding the spark so that the 
explosion may take place when the cylin- 
der is out of register with the cylinder- 
head to a greater or less extent. The 
30 cylinder bottoms or cover-plates IT have 
a hole W through which guide-rod S can 
travel. The direct push of piston R, 
caused by the explosion, is transmitted 
by the spring T to the rotor A which is 
35 caused to revolve in the direction of the 
line of drive of R. 

Meanwhile, the other cylinder-heads, 
firing at the same time> are going 
through a similar cycle of operations, 
40 and the power derived is additive. A 
fraction of a revolution (which may con- 
. veniently be one quarter revolution when 
the cylinders are spaced, as above 
described) of the rotor A later, the ex- 
45 panded gas is expelled through an ex- 
haust port K by the piston R which is 
forced back to Its normal position of rest 
by the spring T. The piston R, on re- 
turning to its normal position of rest, 
50 comes against a suitable stop X which 
may be padded on the face nearest 
to R with shock absorbing material (see 
Figure 1). The gas expelled through 
port K is led either to the atmosphere or 
.55 to low-pressure cylinders (as hereinafter 
^described in connection with Figure 4), 
-where its pressure may be further utilised 
to add to generated power. 

A fraction of -§_j$yqlution later (which 
"60 may conveniently be one quarter, of a re- 
volution, as shown in Figure 1), the rotor 
A has reached such a position that the 
afore-mentioned cylinder J is in position 
to receive another exploded charge of gas, 
65 and so the cycle of operations is con- 



tinued so that every rotor-cylinder can 
deliver at least two power strokes per re- 
volution of A. The cylinders J may be 
constructed to have cpoling fins such as 
i to prevent undue heating, 70 

The springs T may, if desired, be re- 
placed by any practicable means, such as 
air-compression, whereby the sudden 
drive of the piston R may be partially re- 
lieved, although it is obvious that* any 75 
substitute for the spring T must effi- 
ciently transmit the power generated by 
the moving piston R without loss. 

All the cylinder-heads Y, Yl and the 
like may, if desired, be in line with one ?0 
another along the whole length of the en- 
gine, and the cylinders J, Jl and the like 
(in rotors A, Al and the like) may be. 
staggered at various angles relative to 
one another. With such an arrange- 85 
ment, and with explosions of gas timed 
to take place at desired moments, an 
even torque with very little vibration is 
obtained. For example, an engine hav- 
ing eight such rotors with two cylinders 90 
in each rotor (that is to say sixteen cylin- 
ders in all), will give thirty-two power 
strokes in each revolution of the main 
shaft D without taking into consideration 
the fact that additional power strokes can 95 
be obtained if the exhaust gases are 
utilised in low-pressure cylinders, as 
. heretofore described and shown in Figure 
4. In such a multi- cylinder engine, the 
rotor A may quite conveniently be con- 100 
structed as one mass, if necessary, and 
not as several individual rotors, keyed to 
the main shaft D at each end. ' Such 
multi-cylinder rotors may, however, be 
machined, with the main shaft, out of 10a 
one mass of metal. 

The main shaft D drives the auxiliary 
shafts Dl and D2 through a two-to-one 
chain and/or gear and shaft drive, so that 
the shafts Dl and D2 shall revolve at 
twice the speed of the shaft D (see dxv % 
dnol, and dw2 in Figure 2). The shafts 
Dl and D2, secured to the stator G by 
suitable brackets, suoh as c, drive all 
auxiliary parts of the engine, such as 115 
electrical generators, electrical spark- 
timing gear, apparatus necessary for 
suction and compression of explosive 
charges of gas, mechanical parts for ^cu- 
trol of valves and the like. * 

Suction and compression may be con- 
veniently obtained by the double-acting 
piston M which is arranged within the 
cylinder N and is driven by a crank Cs, 
mechanically connected* to the shaft Dl 
or D2 through a connecting "rod cr and 
a piBton rod pr. The piston M is 
arranged to complete one backward and 
forward stroke for every half-revolution 
the rotor A, as shown in Figure 3; 
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The piston K will, at the same time as it 
is mucking in a charge v>f explosive gas 
through the valve 0, (the valve P being 
shut at this time) compress a previously 
5 sucked charge of gas on its other side and 
expel the compressed mixture through the 
vaive Pjp to the cylinder-head Y. At the 
end of this stroke, the piston II moves 
back, sucking in a charge of gas through 

10 the valve Oo. (the valve now being 
shut;, and in the same operation the 
charge of gas previously sucked in 
through the valve 0 is now being com- 
pressed and expelled through the valve 

15 P to the cylinder-head Yl. 

In this manner it is practicable to 
utilise one suction-compression chamber 
for each adjacent pair of cylinder-heads 
on the stator Q, and such suction-com- 

20 pression chambers may be arranged on 
either side of the stator Gr at any required 
distance from one another, the said dis- 
tance, as shown in Figure 2, is 180 de- 
crees. The angle of drive of piston M 

25 may be, if found necessary to reduce the 
space occupied by the complete engine, 
altered so as to make an angle with the 
line K, K and not to be parallel to K, K 
.as shown in Figure 4. 

30 Lubrication of all moving parts is 
easily effected Tiy normal methods.. 

The engine can obviously be con- 
structed to run in either direction since 
by fitting the cylinders J to rotors A, Al 

35 and the like at an angle of 90 degrees to 
that shown in Figure 1 will result in the 
driving shaft D revolving in the reverse 
direction to that indicated in Figure 1. 
An engine constructed on these lines 

40 may have one or more rotors, and one or 
more stators. Each stator may have two 
v>r more cylinder-heads in or affixed there- 
to -and each rotor may have two or more 
cylinders carried thereon or therein. 

■45 Each stator may have two or more ex- 
haust ports. Each complete engine may 
utilise the exhaust gases or steam to add 
to power generated, as previously stated, 
and illustrated in Figure 4. A* pair or 

50 more engines, substantially as described, 
may be mounted in line with one another 
and coupled to a common driving shaft, 
or mounted in the same plane, but 
parallel to one another and so- coupled to- 

55 aether by statable gearing as to drive one 
common shaft. When mounted parallel 
to one another, the directions of rotation 
of individual engines may be. opposite to 
one another so as to reduce vibration to a 

60 minimum. 

In view of the fact that rotors A and 
the like may be built up in the form of 
open wheels^ this type of; engine offers 

65 Te1 ^ exee ^ ent *aeans of cooling all parts 

1 such as cylinders J and the like by virtue 



of the fact that the said parts themselves 
are cutting the atmosphere (when the 
engine is operating), at sufficient speed 
to induce an intense draught of air. This 
automatic cooling may be controlled or 
supplemented as desired ty such means 
as fans, and the like. 

One suitable method of utilising the 
exhaust gases or steam in an engine em- 
ploying the principles described in the 
aforegoing, is shown in Figure 4. As 
previously described, when the engine is 
functioning, exhaust gas or steam is ex- 
pelled through the exhaust ports K and 
K (as in Figure 1) at pre-arranged times. gQ 
With an engine substantially as shown in 
Figure 1, however, the exhaust will be 
made through both ports simultaneously. 
If now another pair of exhaust ports is 
provided in liDe with the aforesaid ports 
El, K, but affixed ou the stator opposite 
the rotor Al (in Figure 2), then the ex- 
haust through ports K and E, opposite 
rotor Al, will take place when A and Al 
have moved through one quarter of a re- qq 
volution from the puint where the ex- 
haust gases or steam were taken from 
cylinders in rotor A, in other words, ex- 
haust will take place at every quarter re- 
volution. 

If an additional rotor AX, as shown in 
Figure 4, be made somewhat similar in 
construction to rotors A and Al, as pre- 
viously described, and mounted on the 
main driving shaft D and so caused to 100 
revolve inside a stator G.v (as in Figure 
4), it is possible to affix four cylinders in 
the said rotor of somewhat similar con- 
struction to J, as aforegoing. The stator 
Gj) may be fitted with two cylinder-heads {q§ 
or apertures hX, each connected to a dual 
low-pressure feed pipe Zp } XP and Zpl, 
XP1, respectively as. shown in Figure 4. 
The stator Gx may also have two exhaust 
ports JLp, Kp which lead to the aimo- hq 
sphere, a silencer or a further rotor, as 
hereinafter described. 

If now the exhaust gases or steam from 
opposite cylinders J in rotor A are led 
via the exhaust ports K and K to. the ^5 
cylinder-heads hX via the pipes Zp and 
Zpl,, the forces applied to the faces of 
the pistons E. in the cylinders J&l and 
J xZ will contribute to the movement of 
the main shaft. One quarter of a revolu- 
tion later, the greatly expanded gas or 
steam in the two cylinders J/cl. and J#3 
will be finally expelled by the action of 
the pistons R, as described above,- through 
exhaust ports E77, TUp, to* the atmosphere 125 
or via a form of silencer (if it is con- 
sidered necessary)', to.. the atmosphere. 
The .springs, on the, pistons in the low 
pressure cylinders need riot be .so strong 
as those in the primary or higli pressure 1 *** 0 
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cylinders. It is t however, provided that, 
if development of this invention leads to 
even higher efficiency than is at present 
anticipated and it is found to he economi- 
,g cal and practicable further to utilise low 
■ pressure gases or steam after expulsion 
from such cylinders 3x1 and J#3, such 
low pressure gases or steam may be again 
. utilised in further low pressure cylinders 

.jQ in a further rotor prior to final expulsion 
. from the engine. 

At the same moment of expulsion of 
gases' or. steam from 3x1 and 3x3 in 
Figure 4? exhaust gases or steam taken. 

.jg from opposite cylinders in the lotor Al 
in Figure 2 are led through their exhaust 
ports El and K to the low pressure feed 
pipes XP and Xpl (Shown in Figure 4) 
and so to the cylinder-heads or aperture 

-gO The exhaust gases are thus con- 

ducted to the cylinders 3x4 . and 3x2 
which ore nearly, or exactly, in line with 
hX and TtX, where the pressure exerted 
on pistons II in these appropriate cylin- 

■25 ders is again utilised to contribute to the 
energy developed by the engine as a 
whole. One quarter of a revolution 
later, J#4 and 3x2 will exhaust their con- 
tents of gas . or steam through ports Kp 

■30 aiL d Kp and simultaneously 3x1 and " 
3x3 will receive another impulse of low 
pressure gas or steam and so the cycle of 
operations is continued. 

Such low pressure cylinders 3x1 and 
.. 35 the like may be constructed similarly to 
high pressure or primary cylinders J and 
the like, as previously described,, and the 
rotors AX may approximate in form and 
. design to the rotors A, Al and the like. 

40 The stators Grx and the like may be affixed 
to a common bed^ by brackets such as H. 
The positioning of the cylinders 3x1, 
3x2, 3x3, J#4"and their angle of inclina- 
tion may be arranged as is found most 

45 suitable or efficient, and the cylinder 
walls between stops X and the rotor-face 
E, (in Figure 4) need not necessarily be 
straight, but may be shaped as found 
necessary to minimise unnecessary ex- 

50 pansion space since the pistons J£ do not. 
travel along these parts of the cylinder 
walls. . As an alternative, it is also pro- 
vided that the faces of the pistons R with- 

. . in the low-pressure cylinders 3 xl and the 

£5 like may be inclined at any suitable angle 
relative to the inside walls of such cylin- ' 
ders,.. or 'Be sEaped in any suitable 
manner, so as 'to reduce unwanted or un- 
necessary expansion space between such 

-60 pieton faces and the orifices of the cylin- 
ders at the periphery of the rotor AX . at 
E. " To ensure the full pressure of the 
low pressure gases or steam T>eing directed 
to the appropriate cylinders via the aper- 
tures AX, it may be "arranged that valves 



shall prohibit the passage of gas from Zp 
to XP, or from Zpl to XP1, and from 
XP to Zp or from XP1 to Zpl; ob- 
viously such valves shall operate at the 
junction of the pipes Zp, XP and Zpl, *JQ 
XP1. 

Lubrication of all moving parts in such 
stators and rotors utilising low pressure 
ases or steam may be effectively obtained 
y normal methods. 75 
Although this invention has been more 
particularly described as applied to an 
internal combustion engine employing 
explosive mixture which is ignited by an 
electric spark it will be obvious that the go 
engine with out slight modification may 
be arranged to operate on any other 
known principle, such as on the Diesel 
or semi-Diesel principle . or it may be 
arranged to work as a steam engine. gs 
When using steam as the source of power, 
obviously the suction-compression 
arrangements such as shown in Figure 3 
are unnecessary and under efficient con- 
ditions it may even be possible to. dis- 90 
pense with valve gear such as P in 
Figure 1. 

The engine, according to the present 
invention, has only a minimum number 
of moving parts which thus enables the 95 
efficiency to be increased and furthermore 
will be found to have a high power- 
weight ratio. 

An engine of this type intended for 
automobile, motor launch or aeronautical 100 
service need, of course, only be capable 
of revolving in one direction. For the 
"first two-named purposes, reversal of 
driving wheels, screws or propellers would 
be obtained by the use of normal revers- 105 
ing gears. An engine, according to the 
present invention, may also be fitted with 
other cylinders affixed to work at an 
angle of 90° to the normal cylinders to- 
gether with suitable change-over valve- 110 
gear of normal type, thereby making the 
engine reversible without the use of 
gears for reverse driving, such as re- 
quired in ships. ■ 

Having now particularly described* and 115 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what - we 
claim is : — 

1. A rotary engine comprising one or 
more rotors within one or more stators, 
each .of said rotors being provided with 
two or more cylinders, each having 
arranged therein a cushioned piston and. 
each of the said stators having two or 125 
"more cylinder heads to which the ex- 
plosive mixture, steam or other driving 
medium is admitted under compression 
and also having a like number of exhaust - 
ports alternating with the cylinder heads ^0 
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around the periphery of the stator in 
such a manner that intercommunication 
between the cylinder heads and exhaust 
ports is impossible for any position of 
D the cylinders, the arrangement oeing such 
that when the cylinders communicate 
with the cylinder heads, the power im- 
pulse is given. 

2. A rotary engine, according to Claim 
10 1 in which the pistons are provided with 

piston tods which extend through bear- 
ings in the bottom of the cylinders, com- 
pression springs being provided between 
the bearings and the underside of the 
15 pistons, substantially as described. 

3. A rotary engine according to either 
of the preceding Claims 1 and 2, in which 
the cylinders are provided with cooling 
fins, substantially as described. 

20 4. A rotary engine according to any 
of the preceding Claims in which com- 
pressed combustible mixture is supplied 
to the cylinder heads by means of a pump 
driven from the engine shaft. 

25 5. A rotary engine according to any of 
the preceding Claims 1 to 3, in which 
steam or like working medium is fed 
directly or through suitable valves to the 
cylinder heads. 

30 6. A xotary engine according to any of 
the preceding Claims 1 to 3, adapted to 
work on the Diesel or semi-Diesel prin- 
ciple. 

7. A rotary engine according to Claim 
35 4, in which the pump is double acting and 



is arranged to supply a pair of cylinder 
heads, one cylinder-head being disposed 
to feed the cylinder (or cylinders) in one 
rotor, and the other cyliuder-head being 
arranged to feed the cylinder (or cylin- 40 
ders) in an adjacent rotor, 

8. A rotary engine according to Claim 
7 in which double-acting pumps, sub- 
stantially as described, may be disposed 

in various positions around the engine so 45 
as to feed any equivalent number of pairs 
of cylinder heads. 

9. A rotary engine according to Claims 
1 to 8, in which the exhaust gases or 
steam from the cylinders are fed to a low 50 
pressure rotor secured to the main shaft, 

in order to assist the rotation of the same. 

10. A rotary engine according to 
Claim 9, in which the low-pressure rotor 

is provided with cylinders in which are 55 
arranged cushioned pistons, substantially 
as described. 

11. The improved rotary engines hav- 
ing their parts constructed, arranged and 
adapted to operate, substantially as 60 
described with reference to the drawings 
lodged with the Provisional Specifica- 
tion. 

Dated the 9th day of October, 1930. 
GEE & Co., 
Patent Agents, 
Staple House, 61 and 62, Chancery Lane,. 
London, W.C. 2, and 
71, George Street, Croydon, 
Agents for the Applicants. 
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